© Special Report 86-11

US Army Corps
June 1986 of Engineers

, . EOIQ Regions Research &
B0 B4 ngineering Laboratory

Concentration and flux of wind-blown snow

Malcolm Melior and Gregor Fellers

TRy Pl LT
FUIRSE
LS T N

AN
gy PR B
A LR

AT Pl Ll PR

“('\“9\’\ ;—-‘, § r ﬂ’" h “’"” Sl
-
¢

é chn b 5 e 1 N B
v AUG O 11386

. 2
B 27
@yt

< E

e ?.:l A
V.
@

OTiC FILE COPY

L
O N

Prepared for
OFFICE OF THE CHIEF OF ENGINEERS

Lun 20 o 0 S A0 e ou e bl s e
MDA AR RS
PR

Approved for public release; distribution is unlimited.




< B BV W . WATENGW Wide W wt T AW E O TETET BT AT LTS TLRTRLEL NV Tal el e Te T TR TR T RS LR BT RN - MaBWihegFFo® "5 §¥ ¥ & VW W ¥
K‘\':"
H:Y\( s .
1N 4,’/\; e }F”O 1’, :1’./’
5 Unclassified A : g
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
t. REPORT NUMBER 2, GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

Special Report 86-11
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

CONCENTRATION AND FLUX OF
WIND-BLOWN SNOW

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(s)

Malcolm Mellor and Gregor Fellers

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
U.S. Army Cold Regions Research and AREA & WORK UNIT NUMBERS
Engineering Laboratory 6.27.30A
Hanover, New Hampshire 03755-1290 ;‘;‘%64247305‘1‘42

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Office of the Chief of Engineers June 1986
Washington, D.C. 20314-1000 13. NUMBER OF PAGES

20

14, MONITORING AGENCY NAME & ADDRESS(!f ultferent from Controlling Olfice) 15, SECURITY CL ASS. (of thia report)

Unclassified
15a, DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution is unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, if different from Repotrt)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identily by block number)

Obscuration Visibility
Snow Wind tunnel models
Snowdrifts

Snow removal

20. ABSTRACT (Continue en reverss side if neceoweary and identify by block number)
Representative graphical relations are developed for the flux and concentration of wind-
blown snow as functiuns of wind speed and height above surface. Previously published field
data are tabulated to provide 1201 data sets for flux and the same number for mass con-
centration. Using appropriately transformed variables, multiple regression analysis yields
empirical relations for horizontal mass flux as a function of wind speed and height, and for
mass concentration as a function of wind speed and height.

.,
e

g 5o

Rty

e,

[ o TN
P
A It

&

]

»

.

s
ol

DD ‘52:‘“.‘,3 1473 Eo1mion OF 1 NOV 65 1S OBSOLETE Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

.‘. -~ a*n"
7

5 PN I I Ry R S P R e B
e AT RN LS AT SN




EAEARITITEART ATV T STE T TR T IS T e T AT A BN TR WVEVAL AT LAVARS TNy Ey ¥ s ¥y v e 8 s v e v s -~ 7 7 7 7 73
..

‘o " 2
-, o L
« Iy TR

Py gl i
,Jx,l -
AR

7Y

e

v
Yy
5

PREFACE

Wk
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Specialist, Engineering and Measurement Services Branch, Technical Services
Division, U.S. Army Cold Regions Research and Engineering Laboratory. The
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tion, and Operations Technology for Cold Regions, Task Area BS (Base
Support), Work Unit 044, Control of Snowdrifting and Ice Accretion.

Technical review of the manuscript was performed by Dr. Edgar Andreas
of CRREL and Dr. Uwe Radok.
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CONCENTRATION AND FLUX OF WIND-BLOWN SNOW

Malcolm Mellor and Gregor Fellers

Information on the mass concentration and the horizontal mass flux of
blowing snow is useful in dealing with certain practical problems, notab ‘v
those involving snowdrift formation, wind tunnel (or water flume) modeling
of blowing snow, reduction of visibility, and attenuation of radiation near
opticai frequencies. The basic requirement is for data on the concentra-
tion and flux as functions of height and wind speed when the wind blows
across a flat surface with an ample supply of loose snow particles.

Many years ago, Australian investigators working in Antarctica
gathered a large quantity of systematic data on blowing snow, using tech-
niques and equipment that were validated by tests and theory. Results were
analyzed very thoroughly, with emﬁhasis on estabiishment of the relevant
physics. Without doing anything essentially different from the original
1nvestigators, we have combined the Australian data and applied multiple
regression analysis in order to relate mass flux and mass concentration to

the relevant variables that are most easily measured, i.e. height above

surface, and wind speed at standard anemometer height.

The Australian studies were inspired by Fritz Loewe, whose interest in

blizzards was stimulated by a wintering in Terre Adélie. Systematic obser-
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vations were originated by M. Mellor and developed under the direction of
U. Radok. The great majority of the field observation were made by R.
Dingle, and analyzed by U. Radok and W. Budd. Anemometers and aerodynamic

éﬁg snow collectors were mounted in pairs on vertical masts, with logarithmic
gkg vertical spacing. At each level, the instruments gave wind speed and mass
7ol flux. Mass concentration and the parameters of the wind profile (shear
%q% velocity and roughness height) could then be derived. Altogether, 1201
E;{% usable data gsets were obtained (see Appendix). They include measurements
Ei}i in conditions where: (a) there is new snow falling directly into the
%%% turbulent boundary layer, and (b) there is no precipitation from above and
Y

Eyﬁ all particles are picked up from the surface. Most of the observational




Sk, data have been published (Budd et al. 1965, Mellor and Radok 1960), but

;: some unpubl’shed results were provided directly by Dingle and Radok.

l Information on particle size and fall velocity can be found eicawhere

(Budd 1965, Budd et al. 1965, Mellor 1965); with strong sinds (> 10 m/s)
mean particle size is approximately 100 ym around 1 m height, about 150-200
ym within a few centimetres of the surface, and about 90 ym at head height.

Measurements have been made by other investigators, but we do not have
access to the actual observational data, or to the instrument calibrations
that are needed to establish comparability.

To obtain representative empirical relations for the dependence of
flux q and concentration p on height z and wind speed u;,, we can perform
multiple regression analysis on the data while taking account of the rele-
vant physics. The dependent variable Y is a simple function of either q or
p, and it is expressed infitially as a l0-term polynomial with cross~pro-

ducts and terms up to the third power. Some terms may be discarded on the
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basis of significance tests. The two independent variables X, and X, are
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simple functions of z and u;, respectively. If Y is taken directly as p,
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with X, and X, as z and u;, respectively, the correlation is very poor,

since the observed values of Y range over more than 4 orders of magnitude,
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while corresponding values of X range over more than 2 orders of magni-
tude. Using the logarithms of the observed quantities for Y and X,,
together with u,, as X,, the results are much better. However, both theory
and observation (Dingle and Radok 1961, see also Budd et al. 1965 and
Mellor 1965) indicate that the relation between ln p and the reciprocal of
wind speed, l/ulo, should be close to linear, and it is found that regres-

sion of 1n p (Y) against ln z (X;) and 1/uy, (X,) gives the best fit to the
data.:
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A parallel treatment for the regression of ln q against 1n z and 1l/uy,

r}i} is less easy to relate to theory. However, by using different forms of the
&}C wind profile in the expressions for p and u in the product q = pu, the
- @ logarithmic regression forms for q and z can be justified (see Mellor 1965,

p. 15, eq 17). By comparing magnitudes for the two parts of the exponent
in the hybrid equation for q, it can be argued that the wind-dependence of
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q is not radically different from that of p, so that there can be no strong

2

objection to taking X, as 1/u;, in the regression.
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In both regressions the multiple correlation coefficient r = 0.978.
The standard error of Y about the regression plane is 0.453 for ln o and
0.447 for 1n q (with p and q in units of g/m3 and g/mz-s tespectively).

The final regression equations were as follows.

Mass flux, q

Y=1nq, X; = 1n 2z, X3 = 1/uyy. (q in g/mz—s, z inm, u;4 in m/s)

Y = 10.089 - 0.41049 X; - 122.03 X, - 0.13856 X,2 - 14.446 XX,
- 0.0059773 X, + 3.2682 X; %X, + 114.13 X,X,2 + 2290.0 X,°

Mass concentration, p

Y=1np, Xy =1nz, X5 = 1/u;q. (p in g/m3, z in m, ujp in m/s)
Y = 4.8679 - 0.42209 X, - 34.369 X, - 0.13265 X2 - 17.427 XX,
- 972.01 X,% - 0.0070277 X, + 3.2692 X; %X, + 135.54 X,X,2
+ 6430.2 x,3

Figure 1 shows probable values of mass concentration p as a function
of height z and wind speed u;, according to the regression equation. 1In
Figure la, p is plotted against z on logarithmic scales, with U,p as
parameter. In Figure 1b, p is plotted on a logarithmic scale against 1/u10
(or against u,, on a distorted scale), with z as parameter. The observa-
tional range for z was from 0.03 to 4 m, and for Ujg it was mainly within
the range 10 to 25 m/s, with a few values up to 36 m/s.

For high wind speeds, when particles are well diffused, Figure la
indicates that the theoretical power relation between p and z is a good
approximation, with an exponent not far from -1. The exponent given by
simple theory is -w/kux, where w is particle fall velocity, ux is shear
velocity (» 1 m/s with winds of 25-35 m/s), and k is von Karman's constant
(0.4). 1If -w/kux = -1 for strong winds, w ~ 0.4 m/s, which is a credibie
value for particles of wind-blown snow.

At low wind speeds, when there is a sorting of particle size (and fall
velocity) with height (see Budd 1965), a linear relation between ln p and
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ln z applies only at low levels. At the lowest observed wind speeds (= 10
m/8), o tends to a limit of about 0.06 g/m3 when z is greater than a few

metres., This is the sort of concentration that corresponds to very light
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snowfall in calm weather. At the lower levels, the general (negative)
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slope of the curves in Figure la iacreases as u,, decreases, presumably
because the shear velocity is proportional to u;,. Very close to the
ground (z =~ 10 mm), the curves converge to a focus, indicating an upper
limit of concentration that is not strongly dependent on wind speed. This
limit, which is approximately 1400 g/m3 and therefore close to air density
(= 1300 g/m3), was predicted and noted in earlier studies (Owen 1964, Budd
et al. 1965, Greeley and Iversen 1985). The height of the "focus” is more
or less the height of the top of the saltation layer.

Figure 1b shows that the theoretical expectation of inverse propor-
tionality between ln p and 1/“10 is realized in strong winds at levels
above 0.5 m. However, with less strong winds the concentration does not
decrease as much as might be expected from simple theory, perhaps because
falling snow sets a lower limit for p. At low levels, p becomes progres-
sively less sensitive to wind speed, as already mentioned in connection
with the "focus" in Figure la. The curves for low levels in Figure 1b
could perhaps be approximated by straight lines, but they actually show
contraflexure. Taken at face value, they suggest that p may become almost
independent of u;, for very high winds and for layers very close to the
surface, a trend which seems credible. They also indicate a trend towards
a lower limit of p in light winds for layers very close to the surface.
This is more difficult to rationalize, although one might consider systema-
tic change in particle size as a possible explanation.

Figure 2 gives horizontal mass flux q as a function of height z and
wind speed u;,. The plot of 1ln q against ln z (Fig. 2a) shows approximate
linearity for high wind speeds, with the telation not too far from inverse

proportionality. 1In lighter winds, an approximately linear relation be-

tween 1ln q and ln z prevails only at low levels. At high levels and low
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wind speeds, q for a given value of z tends towards a limit. As was the
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case for p, the curves in Figure za tend to suggest convergence to a focus

ﬂ"]:‘v

very close to the surface, but it is not easy to accept this trend. Exten-

Py

sion of the curves to a common point indicates q =~ 30,000 g/mz-s at z =6

e

E; mm. However, the limiting value of p at low level should be approximately
&: 1300 g/m3, with a wind speed of approximately 2 m/s very near the surface.
bi This is an order of magnitude discrepancy; the expected maximum for very

low levels is q » 3,000 g/m?~s at z < 10 mm.
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Figure 2b shows approximate inverse propertionality between 1ln q and
1/u10 at very low levels, but above 0.1 m there is inverse proportionality
only in very strong winds. At the higher levels, there appears to be a
trend towards a lower limit of q as u,;, decreases. The indication is that
such a limit might be of order 0.1 to 1.0 g/mz-s, corresponding to the
suggested lower limit of p around 0.06 g/m3 if wind speeds are a few metres
per second.

If new measurements should be made in the future, it would be useful
to extend the profiles above the 4-m level, since extrapolation to high

levels is called for in the treatment of certain problems.
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APPENDIX A: FIELD DATA USED FOR REGRESSION ANALYSIS

Principal data source: Budd et al. (1965).
Additional unpublished data provided by R. Dingle and U. Radok.
Some data for very strong winds from Mellor and Radok (1960).

Height wind Mass Wind Macs Height Wind Mass Wind Mass
(z) 10 m Conc dzm Flux (3] Q10 m Conc ezm Flux
4,600 9.60 0.076 8.79 0.668 2,000 12.66 0.56M 11.00 6.204
4.000 9.78 0.019 8.%5 0.170 2.000 12.68 0.25% 11.04 2.815
4,000 10.19 0.111 9.37 1.040 1.000 9.60 0.178 7.5. 1.3208
4,000 10.73 0.057 9.93 0.%66 1,000 9.78 0:037 7.54 0.279
4,000 11.07 0,136 10.28 1.396 1.000 10.19 0.251 8.23 2.066
4,000 11.17 0.219 10.16 2.22% 1.000 10.73 0.130 8.59 .17
4,000 11,21 0.082 10.23 0.839 1.000 11.07 0.264 9.59 2.532
4,000 11,31 0.109 10.33 1.126 1.000 11.17 0.505 8.7 4.u39
4,000 11.60 0.104 10.78 1,124 1.000 11.21 0.35%0 8.90 3.382
4.000 11.64 0.10% 10.62 1.118 1.000 1.3 0.385 8.60 3.1
4,000 11.64 0.210 10.75 2.257 1,000 11.60 Q.199 9.29 1.849
4.000 11.82 0.04é 10.85 0.499 1.000 1M.64 | 0424 9.24 3.918
4,000 11.07 0.120 10.83 1.300 1.000" 11.64 0.691 9.3 6.460
4.000 11.9 0.207 10.05 2,246 1-.000 11,82 0.278 9.4k 2.624
4,000 11,94 0.103 10.77 1.109 1.000 11.8? 0436 9.56 4,168
4.000 12.08 0.103 10,73 1.108 1.000 11.93 0.362 9.26 3.352
4,000 12.10 0.025 11.18 0.279 1.000 1.9 0.423 9.30 3.93¢
- 4.000 12.19- 0.150 11.22 1-.683 1,000 11.08 0.218 9.21 2.008
4,000 12.26 0.2%0 11,27 2:018 1..000 12.10  0.20% 9.47  1.94
w000 12,29  0.233 11,20 2.628 1.000 12,19 0.522 2.1 5,069
4,000 12 0.050 10.99 0.549 1.000 12.26 0406 9.69 3,934
4.000 1201 0.249 1+.25 23801 1..000 12.29 0,348 9.67 3.365
4.000 12,43 0.140 1.2 1.599 1.000 12.41 0.366 9.34 3.8
4,000  12:52 0.04S 11.65 0,524 1.,000 12,41 0.7%9 9.62 7.302
4,000 12.56 0.582 11.%3 6.710 1.000 12.43 O.udu 9.73 4,709
4,000 423%6 0.169 11.70 1.004 1..000 12,52 0.163 10.29 1.677
4,000 12:66- 0,264 1.7 3.099 1,000 12.56 0.821 9.74 7.997
4.000 12.60 0.093 11,04 1.125 1..000 12.56 -0:553 10,14 5,607
2.000 9:60 0.122 8.4 1.028 1-.000 12.66 -0.906 10.07 9.123
2,000 9.78 0.031 8.20 0.257 1-.000 12.68 ‘0. Shl 10.05 S.467
2.000 10.19 0.176 8.90 1.566 0.500 9.60  -0.331 7.1 2.353
2.000 10.73 0.0 9.17 0.834 0,500 9.78 0.120 6.99 -0,839
2,000 11,07 0.230 9.79 2.252 0.500- 10.19 0.27M 7.6 2.062
2.000 1417 0.410 9.75 3.997 0.500 10.73 0,354 7.92 2,004
2.000 11,21 0,205 9.61 1-.970- ' 0,500 11.07 0541 8.82 4. 772
2,000 110 0.2% 9.57 2.2%9 03500 11.17 0.889 8.32 7.396
2.000 11,60 0.149 - 10,08 1,502 0,500 11.21 0.79% 8.06 6.378
2.000  -11.64 0.226 10.11 2.205 0:500 11.31 0.422 7.48 3.157
2.000 11.64 - 0.336 10,02 3.367 0:500- 11.60  0.363 8.77 .84
2.000 11,82 0.074 10.20 0,735 0,500 11.64 0,055 8.u6 7.233
2,000  11.87  0.221 10,19  2.2%2 0:500 1.64 1,133 8.57  9.710
2.000 11.9% 0,223  10.20  2.27% 0.500  11.82  0.420 8.69  3.6%
2,000 11.94 0.223 10.25 2,206 0,500 11.87 0.861 8.65 7448
2,000 12:.08  0.14 9.94 1,902 0.5000 11.93  0.790 8.54 6.747
2.000 12.10 0,068 10.32 0.702 03500 11.94 0.659 8.4k 5.562
2,000 12,19  0.29 10.37 3.070 0:500 12,08  -0.390 8.09 N7
2.000 12.26 0.322 10.40 3.349- 0.500 12.10 -Ou78 8,65 4,135
2.000 12,29 0.206 10.41 2.977 0.500 12.19 4-,006 8,88  06.933
2,000 124 0.110 10.23% 1.125 0.500 12.26 0.566 8.99 5.088
2,000 12,0 0.429°  10.%3 u:517 03500 12,29  -0.464 8.65 4.106
2,000 12.43 0.249 10.86 2.617 0.500 12.ut 0.5uk 8.26 4.493
2.000 12:52 0.068 10.87 0.739 0.500 12,41 1.151 8.77  10.094
S 2.000 12.56 0.759 10.93 8.296 0.500 12.43 0.734 9.11 6.687
E‘ 2.000 12356 0.275 10.75 2:956 03500 12,52 03507 9.76 4,948
s
L2
E&
"4

won o f iy

ASW B WEERCPEREY X s AN SR AN " A ONE " R S = A ol o e PR\ P W W K TR U 4/ ARSI ATS AT PO R Lo ARt S A P L N LW, PR N PN Y N T AT R A A,



I TR W rmaTS - W TR TT MR T W EUER Tt W _x W Y W cmrT we S t owe T TWTTE mmmy T o oeem e e oo, oo, T T

=-

Pa kNS N T AT I el At

PTE T TeRTE

IR YT N ST T AL AT R TR WY

~3

=

m
¥

3

.
NOCpm NM DTN NONT o~

w-vo

-2
- (N N

5%

QIe°ee9
nintyn
EnG” nat
o0 ] P S
LN LIS
1oL ent
Or Q7 A0
€07 " 6.

xe o

TP

EL

no
e
IR I

higs

am
4 Y

e s

VOO0V OODLOOOCOOOO

ons
nee
OhZ

i

T

g

. « e e e e
OO:?S3’3333333:—33—3-‘83§3—313‘372'337'?—73—3:N—N'NNNNNNNNNNNNNNN

.

3

§98888888888888888

3

G

;

(] .

.

an
© O
]

€070
LE€0° 0
1€0°0

g

R

hLE" L
16672214
o9 nL
Zhe 20z
989 N6
652°€S1
965°0L
120°611
KS° 651
LF6°68
101-0clL
Sen°9L
16n°901
e9L°Z6
90Z° Lt
ZZh°Oh
[ VASYA
109761
6L1°¢L
956°€R
825°09
fith*Zn
556°€€
SIe°€En
LiT Em
LLETUS
L10°25
9E9" ¢4
£ 000N
/In"in

(K]
-

.

3

s e s 8 8

o8RBT RAR
cCHnBAnnINIAGD

.

.

'f.-r

2 B8

3.

]

40- ~
KA ngnn

.

38R

SY8882URGRALAI2LRYIANNRY
NONDMDOAMNONVNWOY OO OV OO D=0 N0 5=

o
fol

3

FETE

€

O OV O PV O OV OF OO OV O OO NN
0C0008000000 90

48883838333

§33

290°0
290°0
Z30°0
290°0
790°0
7100
ST1°0
§21°0
6710
SZ1°0
G20

12y

WA

-
-

N I N

MNOVONNNNY S

.

AP

€e
L2
LE
zn
Lz
S
Z6
96
he
P
i
v ,n:

92z
61721
oL°2t
Q@0 21
h6" L1
€6° 11
29718
Z8 1l
no° Ll
ho" Ll
09711
[N
[ YA 8}
21711
2071t
€L°01
61 O
QL 6
09°¢
e9° 21
99°T1
952t
95" C

w ot @

puim

2R

b

o)
4]
0
052" 0
0se 0
052" 0
05<°0
052" 0
052" 0
0sZ°0
05270
(o]
o
0

a%

N
'

0%Z°0
0620
05C°0
0050
00S*0
0080
00670

)

YR

3

. e, .
*etatalta

- e o=
a®a A

Tt AT

Gy )

- .

10



T TH . FCREFSF LAt e F AR

WPVTHTTWETWE ML TSRS AR e R TV R TEST RSSO A VR TRSAN e

652209
998" n19
oLi 0B}
£96°4ES
zio'glL
£LL° 6

065" 122
Zen® £ng
L6E°€L2
nOL® LEZ
086" 181

Z68°0L1

SE€9° LG
€Lyt
6LE°CL L
00€E"Y
€Se /1
796" InZ
€L Intl
QEZ N6l
LM 521

REGTE€L
ARG Y5
TLO" 9L
966" L9
£ Ln
L96° G
6,07 69
9inTnty,

I

pupege .

e

FE B3

lDO:Q

s e s

(R

NDNNNNNGWO YN YD

S850QRIALTLIR

K

m.-O
s

(BRI

R

N oMo cNoo
H6882 g-g Py

*

RO T I NENO NN
£RRARIATE=RISZRR
DLVGHMNDADOORDQORDODIN OO ONNNSONONDN O

Mm DL -
NN
R

o

0€."

£y
.

<

w "oa
12Y:

19108 1
h6€" 2
06701
ons* 11
665°S1
06
cZiL ol
heLtti
j=v4 0 4}
920°6
000" %
60L°9
Lzl
95€° €
[5°FART]
QO€" 6
6TL" L
8Ly’ s
o9L &
8542
(€8 g

I
I

19°€1
ol el
957 €'l
99° €l
29°¢1
zo'f1
25" €l
gh° el
on° €,

€€

Nl ]
A
[ 9

WO ®
Py

1£0°0
1£0°0
1€0°0

8

;8:

S P EEERPIPT R ITY

st o
SZt°o
SZL 0
sZL 0
SZi°0
SZL°o
=4 d
SZL°0
5210
52170
GZL°0
[ o)
SZ1°0
SZL°0
S0
5TL°0

SCi0

)

~URT &

{e6-oh

£L€° 1€
€09°€2
SZE GM
oLn" S
nShoLE
09@°h
60€"L¥
060° It
°e0°nl
£€6°L1
90L°SZ
€10°n¢
19L° €

11€°92
nin 9L
200°€2
eeL 7y
€IV FT
z6w 21
6281l

6CT LT

ennt o

xnid
[ TR

o
.

o
AN OANNDCA-NNO

ZLREREINERYR

I

g

== 0N

ANAODOAODODODONN

EAUN
ns6°9
ocZ ity
0z 61
911°G6L
sc€Lt9
116°2¢
506°9
068
P Taral
80L° 2t
S66°L
nelo
9h0"S
nhG: 6

,gf

\D=
ﬂf:

.

-

F-2 o
RAT 8
CORNAAGCOROT OO

3

p=4

9€
6h
et
€G°
20
Lh

S9h°0
h20" 1
6n°0

S12."0
1099 ¢
21470
09f "¢
2870
9870

w T oucsy
puty ssoiy

SO hi
€0 hi
€0"tr1
96°C1
g6 €L
ng"
ne" il
e,
o
99° ¢l
99°C\
FA M

w O, R
FU oM

A A AL A
= — 000000000 DOCO

PR I R I A P e

33388388053

(=4
nuwv

o D

B7 g N I

.

PR e e 3% 3% T Sl Jh e e i% Ve i i iy,

o

P A% A% B S %




ATI I MR W W W.as SR W W LI WFIAW W L LI G

T EYTTRE TR AT R TCREIIMMABCE TR W

£ bl 4

WL W WL

P g FE P F st B 2 ok =i e

=

=

3

e

=

S0Z°06  96°0s L0.°8 09°51 €611 1260 h ol
LT 901 9876 8LL°04  L§°S! AT OhS:0 h X5
the-09  Zete 9’9 bz'SE | 0 000" b
Sg9°€n  SC"Ol 652 h co°si 0 , " o
666°6h  SO°O1 SLE" N 10°Gi o " i
ZL6TIE L0701 SLit¢ 60°tit 0 t Ly
ShE'Sg 5RO 91°% 90° 1l 0 " -~
w6 lh  Z0TOL Ml h 99°ni o " I
L65°nS 60701 1y's 65 hi 052 0 0 f ’
nIETS  9L76 09e°s 15°nt 05Z°0 e X
816°29 SZ°6 z0e°9 Shohi 052°C n u
oLl Lh  08°6 91 n thomt 0sZ°0 n W
o1€°2n t1-ot1 SeL h 1c°ht 052°0 n =
020"t Zh"@ 822°S 15 ht 05770 f i
995°L9 1576 L0182 6z°nt 052°0 f X
869°€S  €9°6  ;S'S  €2mi 08270 h ¢
T AL TR L S9.°1 Liva 052°0 16 &1 n ¥
o€g" 9¢ "6 €6L°€ 40711 052°0 69°ht n -
he0'08  SS°TL z9€°9 oL 9l 0050 98" h1 " i
SQ1°75  61°E) 182 n 8s° 91 005°0 99°ht n ]
90L° LD €T L 620°9 95°91 005°0 65 fl fn 5;
nog-(n O il ash e nS° 91 0050 25°n1 n =]
oci-en  wmezi 696°¢€ 1s°91 0050 sh nl h =
€21°0° 2L 1L L €Lt 005°0 thht n v
el zs  TLT AL 088" N z0° 91 005°0 e nt n x
ons LE  mSTLi €s2°¢ 10°91 005" 0 1€ nt n i
999727 09°1L  S@E°T 16°G1 00870 62°ni n o
€69°0Oh oLttt gLh e 9051 00%°0 €21 f Y
Llotgz fanil son" T 445 00§°0 snl f i
SE0BE 4T i 9le g 69751 005" () 20"t h ¥
fS |- vk € hOE" & 09" St 005" , 0 ol
190785  8L°04 90€°5 2575t 006" 0 16670 v,
Sne*OF 06" Ut N -2y has -3 005°0 1£0° 0 e
81761 £ hz/° 1 a1} 005°0 1£6°0 v
t€h"he c0" it e 10 st 005° 0 81508 of1T gL LE0"0 !
€95 mt  G6°0s 0FE" t 69" nl 005°0 e1h-229 OW9"BE 1£0"0 M
hi6é hn 2z €00t 9g°nl 005°C €227 €95 oEh* 06 1€0° 0 "
L5n° 91 4870t tig°y 9941 00570 042" SR6 0SL"0hl L€0°0 M
LLL 9T 92" 0L Quan 7 &5°ht 0050 OnL 9LE 9 005785 1€0°0 2
€ee ne €L° 0} 61€°2 L5711 005" ¢ QL1 88 99°9 1€0°0 o
1Z0"€€  91°0t 65T ¢ Sutnt 005°0 200° 658 6LL 166°0 \
95671z OL°O} z50° 7 th'hi 005"0 95h 025 0.9 0 s
n9ohi 96701 8Ee" | ST 0050 6n'clo ko9 ohg ity 0 A
geer Ll  60c0L 19477 1EThi 0050 LS8 1279 ezt 1€6°0 2
OELET 97701 shR* 6Tl 005" 0 £94° 574 SE°9 05i°28 1£6°0 By
- L ez bl 2} 005°0 £1Z°Sl1c  99°9 0E€" L8 €0 ¢ K
L 2i e 01 onz 1 Lt ht 005°0 T19°45C  08°9 065°25 £€0°0 >
n19 1 nn Ol noe" 1 T H 005°0 geL 6N LAY 0087 £ 11 10" 0 -
con”1e 55721 20877 VALH 000" 1 90265  SRT9 091728 1€0°0 ‘s
19770 22°€1 66" 1 85"t 000"t SIT G058 €Q°9 0LE €L 100 2,
YL nE Tt e’ 5791 000"t £0T°909 1979 006" 06 €070 ?
L O] ety nGr 9t 000" « OlE“6ih 2879 026" 6o €070 -
810G LR S78" 1 159t 000" SERTIED  66°S 061" S01 10O T
05" i iy 6590 LT 000° 1 0O(E0R  En°9 0E6 hZL OO ‘
&

O WT ey R W o oe (-5 ¥y W e oy w O @ ey FR T w r ey W oy & VZy Hu
BRGN Bt LSV Ty FUEGH R puim [atd5 5] LY (BRI =1 ST [Eela N pu iy Ribn e Y] o
p

o

m

y




IR L R TN TN I I MR TN T IT T WM R T NI I ST M W ITW T YT W T TR R W ST T ST W s T e s e p e e e e e e

L51°Le
889°1Z
890° 0C
n96° SS
908R°cE
9Eh"SZ
628" LT
h99° He
VAYAN T4
60€°€C
280"t
ohl 62
Sle"hZ
286°22
[ -1}
€nc- S
6LL°61
S01°92
610" 8T
60h° 02
one ¢l
HeS 1™
AN
[-1YAR 3
005° (.0
S6Z°2C
080° 0!
€S0°ne
hwZ9°S

210°02
L62°02
[=S-2g 81
€1z 1t
S00° LC
eLL° 9t
GES ML
1€9°2¢
Z6L°hi
wue'et
90E"2L
L59°9

8zZ7°81
619°€L
10z €l
2667¢

6Gh L
61076

658760
h91° Gt
n6E° 0L
"o L

28 €L
Uee €

age g

xn1g
sEey

522°2
oze"t
8€z" 1
oon" ¢
020°2
nST 1
seL”t
n9s" 1
LhE" L
6Lh" i
028" 0
z9e"1
909" |
zz8° 1
090" 1
PAPANY
1z
Ghltt
6he- L
L9t
L26°0
ssht L
SEh°t
6L"0
gon* 1
925" 1
€89°0
hoE "2
06€°0
coc 1
zeLtt
65970
9€9°0
16" 1
£96°0
LR 0
€hL"0
198°0
6EL°O
AL
10h°0
120° 1
918°0
€280
619°0
£€9°0
nSS"0
L96°0
z£6°0
L5970
Zsh’o
e o
6650
€5€°0

suen
ssey

18761
9961
oh° 61
6€°61
16t
08°0t
S9°81
25°81
Zh gL
n" 81
6E° Q1
128t
oz el
20°g1
06° L1
26 L1
6L Lt
9L LY
LAAFA
1S° Lt
15741
en L1
SETLl
Sz Lt
oz Lt
[SRA}
L0° Lt
Ho" L1
h6° 91
16791
18761
992761
9h 6!
6€°61
116t
08°81
59°81
L5781t
Zhn gl
Zh et
6c gl
1z Q1
oc el
20°91
Q6 LL
LA
6L L1
CIAS A
FIANA
1S L1,
15721
| Li
2PN}
STt

133331337333 ITTTINNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

.

R e R e e T R N R B I A e I T ]
I IITITI

§888833888888888885883888888838888832883888888888

W ol @ Ty
puls  sunTHy

668° 11
285°C1
L26°¢
285781
gheE €
g6E° L1
G221 9nSt
ogn 6LEL
|29° 1861
289° 1LSt
€hg 6212
111759,
h86° 6121
91 9nni
296°TE0l
16h°22L
SZZ°'elLi
65170611
156°99¢€1
SLG° TS0
969°99Z1
=Y~ VA
8Z6° 101
2967405
6€8°L5L
hl9° hill
2" Lh9
202°26L
998°0LL
SL9°98S
hGe hitl
996° 865
L6L°62L
105" 126
i81° €0t
1€5° 05014
1297969
9LL® 16N
068° 596
oh9° 6M5
€le-ecL
19€°0LS
961°Qoh
1GZ" 90h
/29°60€
2197°9GC
azn 1sE
1EE°ELS
08L°Z1h
08" 65h
o9h i 19¢
069°9ZT
L6h 2Ll
952 2ZIZ

xnidg
£Seu

S6 St
se°s1
1L°51
SS°St
og°s1
co*st
S1°9

e e
ss°'9

672
nL-e

L2

95°L
| 3 P2
€672
oL-L

]

e 8 & 2 b & & 8 e

NNOM e RS PNONND -
?~=—m~mm~9mqnn£88m99§$
NOANSVNOUNEONNNENNSYONN

€8

o

.

DD SN OO DD Do

. .

+

rCIginmMm—~ O o -
g}l‘):‘ :—wc«u:(\:r_gofﬁz{s

.

wZ g
pum

9hL"0
'S68°0
[, Al ]
c61° 1
812°0
0zL°0
005° 152
029" L9t
OLh” Ine
010°612
Oth~6nC
oLl-Lze
OLe" 694
0Zh° €0
09Z°0€1
o€e €6
660°S1
08L° G5!
otL €8t
061°€91
0Zh°00Z
010°S6
0Z1°hht
018°SL
0hS° 96
0ZL°TLY
090" 8¢
oS82It
ois Ltl
0057 €8
OGE" €SI
0Z1°901
ong il
Oh6 €L L
osL en
OLi 9m
Zoh° B8
EE° €S
810" €L
2199
€2€°SL
192" 59
<E9"NS
81L° 05
001" ne
825’ 0¢
920" 0n
Zn6* 19
€60°25
86109

wolL e
purn

3

3

i1

+

f
000" 1
f1
000"
000" h
000"n
o
' 0

- -
m M
qo

B LAy

TLL"06E
2ec 66
220°20€
126°092
0L9°62Z
01"aLL
612" LhE
2E0° 412
Lh9 €€
LLLTELE
2157028
LBO°EEE
coE"e9¢
oeg " hid
€96° thZ
Qlz L9
86€° S0t
inD" 622
oLL°0ee
ont nyi
LOE° QT
9€Z 0%t
€g6 9t t
hS9" 62t
266° 651
289°€61
LS6° tht
911°¢€0!}
[rA 0 ¥4
9LL"S9

€98° 661
£91°801
659°8¢1
261°821
egL°2zol
cizne

hhid* 96

6Lh"LL

2LL°91
96h° 91
coz-en

9nE" 06

£00° 191
04941
090°921
959" 9h1
T0n°0L1
LGS

GG €21
Z0h° 9L

068°09

,wwwgﬁﬁ

606728

QIS he

Xnid
SSEY,

COOBNNDOORNROBODDOARPARAROCDOPTOBNNDGNN N OOO

o & e v 0
- -

R

SREIYBUARGIRRRILTATENTISNES

©N©Wn
Y2nunnane

N

- & 5 aII NY
'00807'06'10.3&82\%:

w7 e

668° ht
"6l ¢y
3L VAR~
Sihee
S06° 62
LihteZ
€96° On
tnh° 82
2E€8°IE
oZL 9N
1267 N1
2esq’ ta
h06° 9¢
000° 12
SE0° L2
20€°82
heL e
Zéh €T
100" nZ
206° 61
e€ze et
Zen €l
h90°"hi
€5L° 8L
120° 2y
16€°22
on6° 91
n90°ti
6LE°hl
oL L

05602
Lme it
nsZ Sl
GEQ"h1
620°2!
ans 6

né6L €t
acL- ol
gl6° €1l
gizthl
695°S

862701
LOh" hi
e6€° 0L
8a1°ct

880" hi

$L8°6
€IS

98 " hi

woo.o
29070
290°0
28070
29070
290°0
I90°0
29070
290°0
29070
29070
29070
j=t4 B¢
Q2L 0
SZL°o
S2i1°0
52170
S2ito
sZi o
o4 o}
sZ1°0
SZL°0
SZL 0
sZ1°0
STl 0
SZL o
520
w170
Sci'o
L ]
SZ1°0
=¥l Rl o)
<14 o)
SZ1°0
S0
scLto
S0
STLT0
T4 S}
sgLto
S2L°0
2170
0se o
052 0
0s2°0
052" 0
[o}=-Ake]
0SC° 0
082°0
osz o
QS0
0se 0
0820
[

3
YT LET

13

LB R

LY

'

R T W PO Y W M B o Wk PATIO HO MOM ON Im IO M W W X N 2 (O s L o XU 0 6 o T A ™

g ey AT S




!
i
i
f
{

192" 022
£SL° 9h9!
£on° 061
£00° 9ECH
6£6°L611
VL 116
w9 h601
€0Z° Q51
(27 x4
90L°L2S}
§56°h9Ll
Zi6° 188
L9L° 9211
Z26° 068
662°6L6
S28° €06
€90° 628
LiL ez9
900° 109
SOh° €08
JAYAL 1¥5
Z8E" €10
00€° 0L
62€° TS
L81°7 -8
9517 LES
S6Z°99%
8997 LLS
080" 969
onn°96L
LELT2LO
015" nho9
Oh6"8SL
NS 0SS
8Ti €OL
. ZLhoLr
4 Zhl° 66N
' 050° 160
. 60L° 58T
( €L9°9.9
(X 0 ]
HIE°G9N
i 9%
Th6 8L
£nST19E
[09°GHa
e CEH
0Ll 6Ys
YV Yo
LegTOnn
[XPAR 313
29 ont
LAV
OFCF "6t

YWY R TREL Tt W THR TTERR TR I T LT RO TR AT W N

LEal B Al S el A A A it

bl I
TOWN

|
i N 0, 8, Xy Ry My

e
]

.

85588

o
I
3

£258%a3

PO DNOOODON DN ©

- 4
Lad
.

o€’ 04

he°6

.

PORCARCDLOCDE AN OD DO

RE30LL8RER35338R8Rs

.

<
a3

H
-
p

LT
€670t
L3 8
€1l
b S N}
SET LI
6L° 00
908
€970
TR
bad T
Wl om

puy

0L8° 452
o—n €12
ONO.m—N
oor.-o-
069° os—
0i6°201
010°0fL
osn” L
002" Lo\
one 2ol
0517422
ozZL 101
oL6°Elt
0€9° 68
058" hO1
0SL° L%
[0, i *]
o1s° 9
006705
0oBh° he
ofh o8
0€S° 96
08Z° 9L
006°9S
090° L6
o9n-2z2
o’ 9L
090° il
000" LL
oLl ¢ce
09€° 9L
005 e
0L6° S
oRtr" 99
ch° T8
0€9° \h
069° 15
0€£6° 98
0R6"6C
016 1L
0t0° 99
0€S°Lh
LED"GS
nZ9 ce
GLO"€E
an6" 6%
nen-ef
w67
:DH he
ent"Oh
noG" e
L50°¢F
16057

575022

ey

PEEN

. (
I

zL L 1€0°0
1521 1€0°0
1S°Lt 1€0°0
ancLi 1€0°0
SE°LL 1€0°0
SZ°Ll 1€0°0
[o*AFAY 1€0°0
1Ll 1€0°0
Lo Ly \€0°0
no°L1L 1€0°0
"6 91 1€0°0
16°91 l€0°0
18°61 290°0
99°61 290°0
on 6l 290°0
6L 61 290°0
"6t 290°0
0g gt 290°0
S9°el 290°0
L45°91 290°0
Zngl Z90°0
Zh' 8l Z290°0
6e el 290°0
1z°g! 290°0
oc el 290°0
20" 81 290°0
96° Lt Z290°0
26" Lt 290°0
6L L1 Z90°0
L1 290° ¢
LT Ly 290°0
1521 290°0
1521 2900
sh Lt 290°0
1A 290°0
eT Ll 290°0
(AP AY 290°0
LitAl Z290°0
20721 290°0
hO" L1 290° ¢
n6° 91 290°0
16°91 Z90°0
1g°61 STL°0
a6 (AN
9N 6l SZL°0
AE 6L sz Q
L1 6t ST1°0
08 g1 SCL°0
= g1 52470
L5378, STL'O
TH QY sZ1°0
chTizt STL°0
[Ead 3] S21° 0
1T 6t o280
Wy & [
[AIFV kLI
A e A

00Z" ON
wa ece
—,n oLz
omo zEn
szi-oLe
190" ght
609°SZE
90N 662
8617 0nC
99" LET
LEE“LIE
20L° 651
ShG°€E€T
100° 962
060" Lhi
$66° 98¢
hl0°8C1
€h6° QL
699°L.2
LI9E° 621
ot9°8lZ
con oLE
niL" éne
065"/}
194" 121
ERE"9SIL
ZEE°S0C
ShZ-2Zel
658 €C1
hLi*681
6L1°S51
12€°9L1
858" 01
196°2027
S96°9€1
2Ge°Lel
Q00° 261
286°68C1
L01°98

6£E°GL1
S8L BEL
Sn9°hg

LénhZi
116491
/6L Le

61,°081
8L9° 06

7067 1€1L
00§ "BEY
119°¢R

920° 7%

911°9RL
hGiZit
006° £5

X
oy,

£0°0}
£0°01
1°0}
79" 0L
nZ" 0l
8s°0l

0a-0i.

80°01
LM 0Y
6L°6
06°01
96°0!
€50t
09°01
96° 0L
sh ol
L6°6
59°01
S5° 21
99°Z1i
hs' 21
18-2t
69°21
15°21
who Tt
F4 3 A
0811
26" 11
10°21
e Zl
€9°11
9G° it
6n-iLi
81l
29° 4t
oLt
fh 1l
€z it
20°21
oct it
16" 01
g it
29" 1l
YRS N
95711
Ghe Ll
hm ot
hge 1t
wm.mﬁ
ze" m,
£O f1
00" it
LETEL
e gt

Wz

PULM

6€1°0h
@2 cc
262792
L09°0n
16L°9€
96e°Z¢€
6ni-0f
€oL" 62
66@°0¢
952 v
61i-62
90L" i
6L1°22
1S1°hZ
626°¢1
£€0° L€
%99°81
955°02
s21°22
8911
EEn-Lt
892°9Z
9.9° 61
956° €1
119
99521
ton° Ly
602" 51
€1e-ot
08€° St
EneTEL
15751
9ZL’6

[PASFA)
80711
£10°91
1227 L1
9LE" T
nEiL

L07°01
999" 21
STi°L

LA
S60°hL
€1e°S

zon" 91
992°@

oFn" 1t
176°6

050°9

166°S

6z €t
chh'@

154G

kit
sEv

0z g1 SZi° 0
2o 81 SZL°0
86°41 sci°o
6Lt s21°0
6L°LtL sZi1°0
9L Lt sZ1°0
(7AFXY =48]
1644t szi'o
18ty 184]
eh-Lt SZL°0
seeLi s21°0
sz Ll SZ1°0
oz Ll SZi°0
Ll GSZi°0
0L 210
no" L1 sZ1°0
h6° 9t sZL°0
16°91 SZ1°0
18°61 052°0
99°61 0520
on-6l 052°0
6c°61 0sz 0
-6t 052" 0
00 0t 0SZ°0
$9°81 052°0
25781 08Z°0
Zn el 0S2°0
Zn 9l 05T ¢
6 g1 052°0
o 052°0
0z at 052" 0
20"41 05270
86 Ll 05770
267 Lt 0570
6L LY 0520
9L L 052 0
FIAFA 08270
15721 0520
15721 052°0
ghtLl 0sZ 0
se Ll 0S2° 0
rAFA 0SZ°0
0T Ll 05270
ez 0S2°0
20721 0S2°0
HO* L1 05270
n6" 91 052" 0
16°91 052" 0
e 6t 005" ¢
99" 6, 005" 0
a6t 005" 0
6£°61 050
16l 005°0
08° 2t 0057 ¢
w oy a8 (T

puIs R

nEZ™ 06
691°€0
Sii-9e
650° 2L
ZEL Bh
S95° 96
1)
959°0L
99€° Lh
1€S° 101
€0L°€L
nlo°cé
SLL €01
ShE" 9L
200° 6¢
oce“ 19
66h"LL
600" Ity
€9n°29
660°9L
SG0°fF
69C°GL1L
S26° he
(8 7Ad 074
LTASNE VA
S58°05
Sh6*Oh
zZ18°66
9cL-9s
8€6"hh
916°9n
€L1 LN
€z0°et
228°2Zh
£0F°hZ
Go91° 1%
0L6°hh
FAVAL: 1)
MnE" 9z
8ch* 6h
28°9¢
102°9n
£ez° 25
19L°2h
e oz
25718
2097 6¢
291761
non=9¢
Seh° th
Zho 81
250709
106”61
LE6"FE

ROy ot
2o

Sy

19°€8 0€9"s  S9'81 0050
S9°€L £60°9 25781 0050
6L°Z1 €EL™ 9 zZhe et 00S°0
€0° €1 n16°s Zntel 005°0
01°€t ozL e 6€°81 00S°0
0S°€!l €S1°L (Fal-1} 005°0
Oh~2Z1L ezi-L [ AL 005°0
n6"Z1 760" 9 z0°®t 005°0
99°Z¢ chle °6° L1 005" 0
hE“ €L 192 26°L1 005°0
oh°Zi LR°S 6L°L1 0050
00°€1L 8L0°L oL L1 005°0
8621 $66°L 2Lt 005°0
£n-2Zt Znt 9 1sTLt 005°0
SO €L 050° ¢ 15728 00570
9€°2Z1 296" % en Ll 005°0
oc ¢l 29°S sETLl 005°0
06°2t 6Lt € = AR 005°0
L9721 0c6° h 0T Lt 005°0
2972t 0£0° 9 1Ll 005°0
%921 9652 20721 005°0
95°Z1L L e ho Lt 00S°0
zz 858 2 n6° 91 005°0
€9°21 109°5 1631  005°0
o1°sl onLh 18°6t 000"t
Se°st €1€°¢ 99° 51 000" 1
06" nl ghLtZ 9h°" 6L 000" 1
L2 St 19 66761 000" 1
S0° 51 0£L"€ 16t 000" ¢
g0 hi 020°¢ 08°61 000"
26°ht neL e $9°81 000" |
657 ni 228°2 25°91 000° 1
96° €1 L2 noel 000" 1
g nl 210°¢ Zu el 000" 1
hh*hi €891 6L 11 000" 1
oc hi 8L5° ¢ 2T 000"t
8L €1 hoZ € (A 000" 1
Q0" hi 61c°¢ 20°a1 000" 1
ng €1 6"t 86 .t 000" 1
nE" €l 0L € 26"t 000" 1
9°€L nhe'Z 61741 000"t
8° €1 e e TAFA 000" ¢
Ol ht 80L" € 22wt 000"
09" €1 sel-g (TAFR 000"t
Li*ht €htt 1870t 000" t
£n°glL 86L°T LA 000" |
ofct 9L6°C SCt 00071
9% €1 £LE" 1 SE Ll 000" {
997 ¢t S99°7 02"t 000"t
a9 gt L80°¢€ (RRPAY 000" ¢
et atett 26708 000" ¢
£6°€1 Qo n 20" 000" 1
R gt nQte1 né" ut 000" 1
6n° €L s18°¢ 16" 91 000" 1
wzZe dueny W@ Ny
pUIn eney DUt AYE T

A KA

R R B o 0

14

Fol . 4 Fdura

TR

LY EE PR T

R v

_mn

a

LTS

POy o T R P oW o

e

f LII_‘-L’ I..(‘_

3
L

-
4™ m

Y

o

Rt "4
J\.l

— ~

2P w'E o™

1

a® &

s




T AR T wR R E W T W e e e R T e s e T e

ot E SRR ST I TE I TE RIS T TR RE S TR TEAT RS-t R W

269°LOE
601°€6C
9ls ot
£50° LEC
191°622
LZE" M
€SZ° LSS
SE6°61S
S10°¢€9Z
Sn6°L6
£25°51
it 901
esL L
906° S6
€0L° Gh
6267101
oL L
SIE" 1L
96781
Zi0°hZe
696°87
niet 19t
€10°0n)
"66° £
090" 9nE
120" Lin
n20° 261
6L6°26
000" 8L
8651
L2s'h
1on° 1L
nSL 94
156°2TS
6£S°h
29e° s
6L6°n1L
1" 194
€Ll gh
€n9° 08
999" 68
a7c 9e
609" 92
052" 162
00n° €€1

[l rad YA
2567 IhIG
0SL”° 10€S
29C° 75
065° €L0E
HEG" W9E

X sy
2. )

oze €l
00¢" 2t

019
OES°ILL

019" 11
osh*9
0L5°2Z
oLl €T
oL "nl
010°S
19z°1

onLn€

O1h” S0%
00L° €05
006° 9.8
IR P

LT

et ili M

[YAF X4
L2792
Lz €z
Q9 he
ez he
16°0Z
€z 62
68°9Z
69° 12
n6°22
Ll
€102
[4Ad"1}
L =74
LO"EC
hO"hZ
89°91
G612
sitez
1z°9¢
4272
09°hZ
T4 T4
16°0C
€2 62
69°92
€9° 12
ne-T
nht
[ 074
zTtel
ST
L0° €2
%0 HZ
|99° 9t
G6°12
SL° LR
1292
ez
09°he
e " hd
16°07
€T 6
66792
69° 12
ne 22
nLht
eLeol
o he
h6"€C
16°€7
>}
A Mt
[ [y

Cwn @

puim

8888888888

aég

g8

R

B
NN N o= o= om vm e = == = =

.

NN N-N-NN-N N

§888828

g

I

3

§38888

g

§848332288883838008¢3

000°n
1£0°0
tE0°0
1€0°0
1€0°0
16670
1€0°0

§-4]

FUREE 3]

zig zeee
926" 0862
€90 £1ion
SELHOLE
196°6m9¢
Z61°56QC
SSE°Q9LL
169°nREZ
She* Sn9t
see-oi8t
29" 99l
onL° 2S5t
A ,1ﬂwe
602" SGhi
nLE EL9L
9L6° 1511
eze " hh9l
n19°620

©0e°ZL01
SEn” LEOL
it 066

sie-ectt
LS0°1466

612° 066

oLz s

Z1E- 060

002°9LE
_bﬁ.e—:
0Bh" €
9€8°965.
96h"L5h
Li6°ZhE
LNS" 60N
€90° 002
062° 65€
G0Z°6L€
862 05¢
Zin e
1287 961
6£6° 601
L656° €N
9.9 0L€
920" OhT
206°541
120°€2C
969" te

XE14
ssew

.

.

00:00000

RRRRAR

+

g8LRE

S0 6000

33

SeL° 2561
noh° LSt
Zin"zase
"hG"Z10T
01671912

S0€” e6nt
95h°96L1

XNl |
FX ]

090°8€¢
'0€5° 122
009° €£2
098°€L1
001°6€1
0£9° 00€
050°292
Oh6" 192

U
™

gy

[

<L

LY,

d
.
Turs

>SeR
NN ON NN N om o o= omrm o o e -
i
v _»

§38883

A
L RENY

e

"
‘s

PPty

e

L e S

388888

»
Y

[
‘.
S

-

>IF 2

« e
-
o

Pl

»
"

.
Y
a =

3
-

8888EES

-

<

388888

s e e e v

FIITT T NN

15

o
L
PRI

P s
N !K"

© e e e e 3 4 s e

rTITI3IIITITE

000
000
000
000
000

-

.

.

At

e

e
- -

;0 3

e

- f 1"}

-
.

»

P

;aéf‘




-
~

-

n

605°20! 0E°LL 0£6°S 00" hZ 000° 1 oSL thiZ S9'01 000°S4t  SL°lZ 0z1°0 &

onih  09°91  09A'Z  00°€Z 000"} LE6TLLLL €0T0Z 06695 lz-9¢  OZTITO. o

Z260°Q91E  09°6Z ozi il 00°9€ 000°Z Z16°06S 6E°LIL OR6TEE  LZ°€C ozZLo K

S9E°98E  0€°9Z 0S5°€L  00°€C 000°Z 000°060Z ZL°91 000°SZt  09°hZ 0Zi°0 a%

" SHL 6N  '06°61 05S°Z1 00°S2Z 000°2Z aun 6Ll LZ°Si 00@°8EL 82 he 0zZi°o a-._u_
9%h°6L  OL°6} o9t n 00°4Z 000°2 h0°SE6  Sh €l 025°69  16°0Z ozi‘o L

eCO"hE  O0€°OL 098"t ‘00°€2 000°Z 996°6064 1h°OZ 08G°€6  €2°6Z ozi-o W

, TEL°6SZ 09" (€ ozz° e 00°9¢ 000" & 295°690Z Li°Ql 006°€1l  66°9Z oziL°0 »
0SE°ZEC  06°0Z 005" 1L 00°¢E 000" # ZIE09LL 90°hi 00Z°SZi  69°42 0zt 0 oy

] 6ss"G@L  06°1Z 019°9 007SZ 000" goo°gné  LZ2°91 0LZ°8S  W6"2Z 0z bad
0£0° T 00° {Z oth"€ 00°hZ 000" 810°€0t €00l 022°01  tL'hi 0zi°0 N

00€°0E  0Z°0Z 005"} 00°€Z 000"t €107 9N°Ti oZnEn  €ioe 0Z1°0 ',

noL MBIl Z6°ZW o0L" 16  ZT @i 0€0°0 MWL'08  hlhi 'Oth° S zze el 052°0 o

S62°SSZT  Sh' 9 001°LEL  tM°SZ 0€0°0 00Z°L6E  95°61 000°02  mn°S2Z 0SZ°0 I

0£6°Wh6Z SB°S1 008°S@l  LO"ET 0€£0°0 €00°hZ  92°8i 010°St  20°€2 052°0 2y-

nEe° 65004 €6° Nl 009°€L9 hO°hZ 0£0°0 9LL"6Sh  nO°8l oSh°SZ  nO"he 0s2°0 P

, 26Q°205C n6°6 000° ISz 99794 0€0°0 L66°h6  SZ°CI 0SL L 09°91 05Z°0 v
SHL°6GSE  L0°OL 005°€SE  S674Z 0€0°0 se€°0Zh 9T hi 0on6Z  S6°1Z 052" 0 A

€ZC*0GEL QL°S! 000° S9N QL LT 0€0° 0 61Z°Lh6 €0°0Z 06Z°Lh SLoLe 052" 0 !

S0S°08LZ 11761 005°Shl  LZ°92 6£0°0 Z60°nig  BhIZ 006°LE  L2°9Z 0S2°0 i

06€°8091  nS°S! 005°¢c0L  L2°€2 0€0°0 Lshhin SZUel owze ez 0s2°0

9L9°n29C  ZZ°nt 006°nSZ  09°hZ 0£0°0 19L°ste 2674t 06n°Sh  09°hZ 052°0 >

©1n° 02204 Zh°Zt 006°220 ©Z°hZ 0£0°0 06h°€E8 19791 081°0S  8Z°hZ 0S2°0 Y

LIS 6EEn 60" L1 00C° 16€ 16702 0£0°0 06Z°90n  0S°hi 020°9Z  16°0Z 052°0

6cn 6nn6  09°L1 006°9€S €2°6Z 0€0°0 0ZL° LISV SL°IZ onZ 0L €ZT6Z 0sz°0 »

nEE 609 Zh° S 00L"LEh  69°92 0€0°0 000°66Z1 6h°61 059°99 68792 052°0 5

020°0ZLh N9 1t 005°SOh  69° 12 0€0°0 TZh°69L  L1°SL 0zL°0S 69712 05270 h

6Lh°0ZSZ 9L nl 000° 9Ll W6°ZZ 0£0°0 OLL"09€  LZ°L 069°02  m6°2Z 052°0

0L6°L1S  09°9 0£2°09  hLThl 0£0°0 £0E°S9  18°04 tho°9 LIALT 0520 © X

9L9°ZmeL 20°01 006°€Bl  €i°0Z 0€0°0 n66°HEE 69" €1 onuz €170z 0SZ°0 —

# 990°209 95°€} 00c 05  zZZ'el 090°0 €01°St  6h°Sl SL6°0 zz gl 00S°0 !
. 190°€L91  €9°Li 006°n6  hh°SZ 090°0 €96°hiZ  60°0C 00L°01  nhSZ 005°0 N
03 ni0Z  ZL°9 005°021  L0°€Z 090°0 809°LL  2E°61 L10"h 20°€2 005°0 W

0Ze-OnIS €079t 00L°02€  hO~NZ 090°0 €n6°9SZ 12788 ott"mt  hO™HT 005°0 <

S20°0Z94 SL°O% 00L°0G¢  99°91 090°0 cazZ'wh  BIEl 09€° € £9°91 005°0 hy

009°0S€Z  0S° 11 00h"HOZ  S6° 12 030°0 nE0"202  BL'SL 0zZL'cl  S6°12 005°0 5,

PEE 669 2Z°LL 006°2L  SLTLT 090°0 £68°205 €5°1Z 065°€Z  SL°LT 00S°0 o

656° 6092 ,L16°61 00L°hEL  2Z°92 090°0 1€6°€Gh  S5°ZZ ogLroz 297 005°0 W

SL6°0L6  9m° 91 066°9S  LZ°€T 090°0 10°012  SZ°61 ol16°01  L2°€T 005°0 Iyt

_ 810°0€6Z Lh°Si 00n°681 09" hZ 090°0 €50°QLE 12761 089°61  09°hZ 005°0 -,
. S58°66€S 987 €l 009°69€ 8Z°hZ 090°0 L10°Son  LET8t oz1"zz  ez°he 005°0 )
‘ oze-9swi  Oh" 9l 008°88  00°9¢ 0n0°0 90L°6nSZ  LZ°Z1 0087202 16702  090°0 1667651 18°Sl 0Z1°01 16702  005°0 LV
00Z°Si61 0Z°Sl 000°9Z1 00" €€ 0h0°0 91Z2°610€ 20°61 008°00Z €Z°62 090°0 966°29L 61°€7 086" €€ €T762 005°0 e

onZ LS5 On° Ll 009°9€1  00°SZ Ono"0 009°6€6€ 08°91 005 hEZ  68°92 090°0 9E1°9SL  €S°€T 0ZZ°2E 6892 005°0

- 06L°0LS  06°01 00i°€s  00°hZ 00" 0 on6°61Zn S8 ZI 00n"BZE 69712 090°0 GHO*LBE  Lh°9l 00S° €2 69712 00570 '
S20°6L1 05701 0%0°21L  00°€Z 0rO*0 S€0°9Lnt  2Z2°Gi 086°96  m6°2ZZ 090°0 966°Zn1  BE"81 8L he" 2T 0050 W

006° B0 0G°€Z 00h"LlL  00°9€ 005°0 96" IIC  hE'6 00n'EE Ll 1090°0 0nR° 2z S5Vl hi6 nlhl 005" 0
026°€On 09712 0oL°gl  00°FE 005°0 1€0°LtIL HZ 1L ogc'66  €1°0Z 090°0 L19°€LL  68°h1 09911 €1°0Z 005°0 i

SZ67 126 OE° 91 0s.°61  00°ST 005°0 120" €2 €T°hL ooL'zz  TZUel 0Z1°0 BhT 6 1€ 9l £95'0 ze 8l 000" 1 )

0197 M1 OL°SL 00¢" 2. 00° 1T, 005°0 29672101 19°G1 00L"nS  th°ST, 02i°0 Zon'el  T1°TT 058°S nh° S, 000° 1 o

00L°€S  00°51 085" € 00° €2 0050 6n6"6ne 657 L1 ozegh  LO°ET 02170 €10°6n 85702 €eeTe LO°€T 000" 1 NG

, 059 6N 06°ST 00S°€l  00°9€ 000" 1 LIS E6Lt  €L°Ll 00L HOt  HO“HT 0z1°0 156 2 QL7 0T 160°L HO* hZ 000" 1 L
. uTn eLE  OBEZ 006°SL 00°EE 000" 1 50°005 98711 028708 89791 A ogh gl T¢ml 00€" L [ 91 000" L b}
G09° 8.7 00°6L 00Z°%t 00757 000" 1 856°6901 €6°Tt 0SL'28  S6°1Z ozi-o 250°HOL  OhLn 086°S 8612 000" 4 A

.,, -.
a xnid Wz ouon w oL@ {2y xnyd Wz g sue w01 .@ {Z) x®qd wze suen) w ot o iy ..3
sa8e. TP, -1 K puip EUELE: 31 K] puIp sse puilp ydTaR sseW, puin SSe puIn WA .Jf.

&

<

N

oy o
Pt ™



